The hippocampus, a part of the brain with an important role in memory consolidation, is one of the most severely affected brain regions in Alzheimer's disease (AD), the most common form of dementia. Neuropathological alterations in the hippocampus in AD consist primarily of extracellular β-amyloid (Aβ) plaque deposition, the accumulation of neurofibrillary tangles composed of hyperphosphorylated tau protein, as well as marked neuronal loss and concomitant neuroinflammation ([@bibr49-1759091420925356]). The degeneration of large pyramidal or projection neurons is one of the major neuropathological hallmarks of AD ([@bibr39-1759091420925356]).

In addition to pyramidal neurons, the hippocampus contains a subset of GABAergic cells, which can be classified by their immunoreactivity against calcium-binding proteins such as calretinin (CR) or parvalbumin (PV). These interneurons are scattered throughout all major hippocampal subfields and play important roles for cortical circuit function and regulation, although they represent only 10% to 15% of the overall neuronal population ([@bibr40-1759091420925356]). CR-positive interneurons were shown to heavily innervate other cells such as calbindin-containing interneurons and are further characterized by features such as their frequent dendrodendritic and axodendritic contacts with each other ([@bibr16-1759091420925356]). Throughout the entire brain, PV-expressing cells play roles in a variety of higher brain functions, including feedforward and feedback inhibition, pattern separation, and high-frequency network oscillations ([@bibr18-1759091420925356]). They can be subdivided into groups targeting different domains of pyramidal cells, such as basket, axo-axonic, bistratified, or oriens-lacunosum-moleculare cells ([@bibr24-1759091420925356]). In the hippocampus, these GABAergic interneurons play important roles in lateral inhibition in the dentate gyrus (DG;[@bibr12-1759091420925356]) and mediate hippocampal--neocortical communication that is required for successful memory consolidation ([@bibr57-1759091420925356]).

Immunohistochemical analysis of human AD brain samples demonstrated a significant loss (∼60%) of PV-positive interneurons in the DG/CA4 and CA1-CA2 subfields, while no obvious decline was observed in CA3, subiculum, or presubiculum ([@bibr6-1759091420925356]), as well as in the perirhinal cortex ([@bibr47-1759091420925356]) in comparison with control brains. Neurons containing distinct calcium-binding protein also seem to show differential vulnerability in AD, as PV-positive cells showed a clear atrophy with a diminished basket-like network in Layer II of the entorhinal cortex in AD patients, while CR-positive cells were well preserved in this area ([@bibr31-1759091420925356]). However, in, for example, the piriform cortex, a preferential vulnerability of CR-positive cells colocalizing with amyloid-β peptides was reported, while the prevalence of PV-positive was even increased in the AD cases ([@bibr44-1759091420925356]). Other studies employing human postmortem brain samples confirmed the differential vulnerability, as no overt differences were reported in, for example, visual cortex ([@bibr26-1759091420925356]) or superior frontal gyrus ([@bibr46-1759091420925356]).

The analysis of distinct interneuron populations in transgenic AD mouse models also yielded inconclusive results. While a variety of analyses reported a loss of PV- and CR-positive cells in hippocampal subfields in AD transgenic compared with age-matched control mice ([@bibr41-1759091420925356]; [@bibr4-1759091420925356]; [@bibr51-1759091420925356]; [@bibr1-1759091420925356]; [@bibr58-1759091420925356]), others found no genotype-dependent differences in, for example, the number CR-positive cells in the DG ([@bibr53-1759091420925356]).

In the present study, we performed a comprehensive analysis of CR- and PV-positive interneurons in the hippocampus of 12-month-old female 5XFAD ([@bibr34-1759091420925356]), Tg4-42 ([@bibr5-1759091420925356]), and age-matched wild-type (WT) control mice. While no hippocampal neuron loss has been described in 5XFAD mice ([@bibr22-1759091420925356]), Tg4-42 mice harbor a significant loss of CA1 pyramidal neurons at this time point ([@bibr5-1759091420925356]). In our analysis, no alterations in the number of CR- and PV-positive interneurons were detected in the latter model; however, 5XFAD showed significantly diminished interneuron numbers in different hippocampal subfields, suggesting a relationship to the presence of robust extracellular amyloid pathology.

Material and Methods {#sec2-1759091420925356}
====================

Transgenic Mice {#sec3-1759091420925356}
---------------

The generation of the 5XFAD mouse model (Tg6799) has been previously described ([@bibr34-1759091420925356]). Briefly, these mice overexpress the 695 amino acid isoform of the human amyloid precursor protein (APP) harboring the Swedish, Florida, and London mutations under the control of the neuron-specific murine Thy1-promoter. In addition, human presenilin-1 (PSEN1), carrying the M146L and L286V mutations, is expressed using the same promoter. 5XFAD mice used in the current study were backcrossed for more than 10 generations to C57Bl/6J WT mice (Jackson Laboratories, Bar Harbor, ME, USA) to generate an incipient congenic line on a C57Bl/6J genetic background ([@bibr22-1759091420925356]).

The generation of the Tg4-42 mouse model has been previously described ([@bibr5-1759091420925356]). In brief, the Tg4-42 mouse model uses the murine Thy1-promoter to express the human Aβ4-42 peptide sequence. This peptide is fused to the thyrothropin-releasing hormone signal peptide sequence to ensure secretion through the secretory pathway. Only female mice were used for all genotypes in the present study, and the number of mice analyzed is given in the corresponding figures (*n* = 5--8). Analyses were carried out at 12 months of age, and both 5XFAD and T4-42 mice expressed the transgenes in a heterozygous fashion. All animals were maintained on a C57Bl/6J genetic background and handled according to German guidelines for animal care.

Immunohistochemistry {#sec4-1759091420925356}
--------------------

Mice were anesthetized and transcardially perfused with phosphate-buffered saline (PBS), followed by 4% paraformaldehyde in PBS, and brains were carefully dissected. The left brain hemisphere was postfixed in 4% paraformaldehyde and cryoprotected in a solution containing 30% sucrose in PBS. Tissues were quickly frozen on a dry ice plate and stored at --80°C until further processing. Next, the entire brain hemisphere was frontally cut into series of 30 µm thin sections using a cryostat (CM1850 UV, Leica, Germany). Every 10th section was systematically collected to obtain a series comprising the complete hemisphere ([@bibr9-1759091420925356]).

A series of every 10th coronal frozen section of 30 µm thickness was processed using a free-floating staining protocol to quantify the number of CR- and PV-positive interneurons. In brief, sections were rehydrated in PBS, followed by blockage of endogenous peroxidase activity using PBS including 0.3% hydrogen peroxide for 30 min. Following washing steps in PBS including 0.01% Triton X-100, unspecific antibody binding was blocked using PBS including 4% skim milk and 10% fetal calf serum. The primary mouse monoclonal antibodies against CR (1:8000, Synaptic Systems, Göttingen, Germany; RRID:AB_2619906) and PV (1:4000, Synaptic Systems, RRID:AB_2619883) were incubated overnight, followed by incubation using anti-mouse-biotinylated secondary antibodies (DAKO, Glostrup, Denmark). Staining was visualized using the ABC method employing a Vectastain-Elite HRP Kit (Vector Laboratories, Burlingame, CA, USA). Diaminobenzidine (DAB) was used as chromogen providing a reddish-brown color, and counterstaining was carried out using hematoxylin.

Extracellular hippocampal amyloid plaque load was quantified in 5XFAD mice using paraffin-embedded right hemispheres. After initial deparaffinization in xylene and rehydration in a series of ethanol, sections were treated with 0.3% hydrogen peroxide in PBS to block endogenous peroxidases and antigen retrieval was achieved by boiling sections in 0.01 M citrate buffer pH 6.0, followed by 3 min incubation in 88% formic acid ([@bibr55-1759091420925356]). The slides were incubated with a pan-Aβ antibody detecting a central epitope (4G8, 1:1000, Signet Labs, RRID:AB_2313891) overnight, followed by anti-mouse-biotinylated antibody, and staining was visualized using the ABC method with a Vectastain-Elite HRP kit (Vector Laboratories, Burlingame, CA, USA) and DAB as chromogen. Plaque load was evaluated in CA1, CA2/3, and DG using an Olympus BX-51 microscope equipped with a Moticam Pro 282A camera (Motic) and the ImageJ software (V1.41, NIH, USA). Serial images of 100× magnification were captured on an average of three sections per animal. Using ImageJ, the pictures were binarized to 8-bit black-and-white images, and a fixed intensity threshold was applied defining the DAB staining.

Quantification of Neuron Numbers {#sec5-1759091420925356}
--------------------------------

Quantifications of CR- and PV-positive interneurons were carried out in the hippocampus (Bregma --1.1 to --3.8 mm), and cells were counted using a stereology workstation (Olympus BX51 with a motorized specimen stage for automatic sampling). The different hippocampal regions (CA1, CA2/3, DG) were delineated using 400× magnification, and neuron counting was performed at 1,000× magnification using the meander scan option of StereoInvestigator 7 (MBF Biosciences, Williston, USA) to quantify all CR- or PV-positive cells in a given section. The experimenter was blinded to genotype in all analyses. As every 10th section has been used for the quantitative analysis, the resulting number of immunopositive cells was multiplied by 10 to obtain the total number of CR- and PV-positive neurons ([@bibr14-1759091420925356]). Data on CA1 neuron numbers and volume (Supplementary Figure 1) have been extracted and compiled from previous studies ([@bibr19-1759091420925356]; [@bibr20-1759091420925356]) using the same cohort of mice.

Statistical Analysis {#sec6-1759091420925356}
--------------------

Differences between groups were tested using one-way analysis of variance followed by Tukey's multiple comparison test. Data are given as mean ± standard deviation. All calculations were performed using GraphPad Prism version 8.4.1 for Windows (GraphPad Software, San Diego, CA, USA), and significance levels were given as follows: \*\*\**p* \< .001; \*\**p* \< .01; \**p* \< .05.

Results {#sec7-1759091420925356}
=======

To quantify the number of CR and PV immunoreactive cells, the hippocampus was divided into the three subfields CA1 (comprising the CA1 pyramidal cell layer, stratum oriens, stratum radiatum, and stratum lacunosum moleculare); CA2/3 (comprising stratum oriens and stratum lucidum); and DG (comprising molecular layer, granule cell layer, and hilus; [Figure 1](#fig1-1759091420925356){ref-type="fig"}).

![Schematic Presentation of the Counting Areas. CA1 (green), CA2/3 (blue), and DG (yellow) were quantified from Bregma --1.1 to --3.8. Figures were created using the mouse brain atlas by [@bibr38-1759091420925356].\
DG = dentate gyrus.](10.1177_1759091420925356-fig1){#fig1-1759091420925356}

CR-Positive Interneurons {#sec8-1759091420925356}
------------------------

Analysis of CR-immunopositive cells in hippocampal subfields revealed a homogenous distribution. Intense immunoreactivity was detected at the inner part of molecular layer in the DG, as well as in interneuron somata in the hilus, with cell bodies in the granule cell layer being largely negative. In addition, CR-positive cells were detected in stratum radiatum and stratum lacunosum moleculare, as well as in the CA1 pyramidal cell layer ([Figure 2](#fig2-1759091420925356){ref-type="fig"}).

![Distribution of calretinin (CR)-immunopositive cells within the hippocampal CA1, CA2/3, and DG subfields in 12-month-old WT (A, D), Tg4-42 (B, E), and 5XFAD mice (C, F). Higher magnifications of the CA1 layer in WT (G), Tg4-42 (H), and 5XFAD (I) mice. Scale bar: A to F: 200 µm; G to I: 50 µm.\
DG = dentate gyrus.](10.1177_1759091420925356-fig2){#fig2-1759091420925356}

The number of CR-positive interneurons was significantly reduced in the CA1 dorsal part (Bregma --2.7 to --3.8) in 5XFAD mice compared with WT and Tg4-42 (*p* \< .001 and *p* \< .05, respectively), resulting in significant reductions in the entire CA1 area in 5XFAD compared with WT and Tg4-42 (*p* \< .01 and *p* \< .05, respectively; [Figure 3(A to C)](#fig3-1759091420925356){ref-type="fig"}). In the frontal CA2/3 region (Bregma --1.1 to --2.6), CR-positive cells were significantly reduced in 5XFAD compared with WT mice (*p* \< .05); however, no alteration was detected in either the dorsal or entire CA2/3 region ([Figure 3D to F](#fig3-1759091420925356){ref-type="fig"}). In the DG, numbers of CR-positive cells were unchanged ([Figure 3G to I](#fig3-1759091420925356){ref-type="fig"}), and a combined analysis indicates a significant reduction in the entire hippocampus in 5XFAD compared with WT animals (*p* \< .05; [Figure 3J to L](#fig3-1759091420925356){ref-type="fig"}).

![Quantification of CR-immunopositive cells in the hippocampal subfields CA1 (A to C), CA2/3 (D to F), DG (G to I), and the entire hippocampal formation (J to L). All graphs show mean ± standard deviation (*n* = 5--8 per group); \**p* \< .05; \*\**p* \< .01; \*\*\**p* \< .001.\
CR = calretinin; IR = immunoreactive; WT = wild-type; DG = dentate gyrus.](10.1177_1759091420925356-fig3){#fig3-1759091420925356}

PV-Positive Interneurons {#sec9-1759091420925356}
------------------------

Intense labeling of PV-immunopositive cells was detected in the CA1 pyramidal cell layer, with the main immunoreactivity being present in processes. In the DG, prominent immunoreactivity was detected in distinct somata and processes of interneurons located in the granular cell layer and hilus ([Figure 4](#fig4-1759091420925356){ref-type="fig"}).

![Distribution of parvalbumin (PV)-immunopositive cells within the hippocampal CA1, CA2/3, and DG subfields in 12-month-old WT (A, D), Tg4-42 (B, E), and 5XFAD mice (C, F). Higher magnifications of the CA1 layer in WT (G), Tg4-42 (H), and 5XFAD (I) mice. Scale bar: A to F: 200 µm; G to I: 50 µm.\
DG = dentate gyrus.](10.1177_1759091420925356-fig4){#fig4-1759091420925356}

Quantitative analyses of the number of PV-positive cells revealed a significant reduction in the dorsal part of the CA1 area in 5XFAD compared with WT and Tg4-42 mice (both *p* \< .01), as well as in the entire CA1 (*p* \< .001 and *p* \< .01, respectively; [Figure 5A to C](#fig5-1759091420925356){ref-type="fig"}). 5XFAD mice showed a significantly reduced number of PV-positive cells in the frontal CA2/3 region of the hippocampus compared with WT and Tg4-42 mice (both *p* \< .001), resulting in a reduction of the overall PV-positive cell number in the entire CA2/3 region (5XFAD vs. WT, *p* \< .001; 5XFAD vs. Tg4-42, *p* \< .01; [Figure 5D](#fig5-1759091420925356){ref-type="fig"} to F). While no changes were detected in the frontal part of the DG, again 5XFAD mice showed a significantly reduced PV-positive cell number compared with WT and Tg4-42 (both *p* \< .01; [Figure 5G to I](#fig5-1759091420925356){ref-type="fig"}). The combined analysis confirmed significantly reduced numbers of PV-positive interneurons in the entire hippocampal formation in the 5XFAD mouse model compared with WT and Tg4-42 (both *p* \< .001; [Figure 5J to L](#fig5-1759091420925356){ref-type="fig"}).

![Quantification of PV-immunopositive cells in the hippocampal subfields CA1 (A to C), CA2/3 (D to F), DG (G to I), and the entire hippocampal formation (J to L). All graphs show mean ± standard deviation (*n* = 5--8 per group); \**p* \< .05; \*\**p* \< .01; \*\*\**p* \< .001.\
PV = parvalbumin; IR = immunoreactive; WT = wild-type; DG = dentate gyrus.](10.1177_1759091420925356-fig5){#fig5-1759091420925356}

Amyloid Plaque Pathology {#sec10-1759091420925356}
------------------------

Immunohistochemical analyses of extracellular amyloid plaque deposition were carried out in the different hippocampal subfields of 12-month-old WT, Tg4-42, and 5XFAD mice. As expected due to the lack of mutant APP overexpression, no amyloid deposits were detected in either WT or Tg4-42 mice. In contrast, 5XFAD mice showed a considerable plaque load in the CA1 (8.4 ± 1.1%), CA2/3 (6.4 ± 0.9%), and DG (11.4 ± 3.2%) hippocampal subfields ([Figure 6A to D](#fig6-1759091420925356){ref-type="fig"}).

![Quantification of amyloid plaque pathology in the hippocampus of 12-month-old 5XFAD mice (*n* = 5) using an antibody detecting pan-Aβ (4G8) (A to D). Representative images were shown. Scale bar: A to C: 100 µm.\
DG = dentate gyrus.](10.1177_1759091420925356-fig6){#fig6-1759091420925356}

Discussion {#sec11-1759091420925356}
==========

In the present report, we characterized the expression of the calcium-binding proteins CR and PV in the hippocampus of 12-month-old WT mice, as well as in the transgenic AD mouse models Tg4-42 and 5XFAD. The latter model represents a typical familial AD mouse model based on overexpression of mutant *APP* and *PSEN1* transgenes ([@bibr34-1759091420925356]). Aged 5XFAD mice show robust extracellular β-amyloid pathology and concomitant neuroinflammation in brain regions such as cortex, thalamus, or hippocampus ([@bibr21-1759091420925356]), albeit in the absence of hippocampal CA1 neuron loss ([@bibr22-1759091420925356]). In contrast, Tg4-42 mice lack overexpression of mutant human *APP* but express only Aβ4-42 peptides, an N-terminal truncated Aβ peptide variant that has been detected in high abundance in human AD brain ([@bibr42-1759091420925356]; [@bibr56-1759091420925356]). While a massive loss of CA1 pyramidal neurons (\>50%, Supplementary Figure 1) together with spatial and object recognition memory deficits, but without overt extracellular Aβ plaque pathology, is well documented in aged heterozygous Tg4-42 mice ([@bibr5-1759091420925356]; [@bibr19-1759091420925356]), nothing is known about the potential involvement of hippocampal interneuron populations in the Tg4-42, as well as in the 5XFAD mouse model.

Previous studies analyzed the number of PV-positive GABAergic neurons in different regions of the frontal cortex of the 5XFAD mouse model. PV neuron density was reported to be significantly reduced in particular in deep cortical layers such as cingulate and secondary motor cortices ([@bibr2-1759091420925356]), confirming data from others demonstrating an ∼30% reduction of PV-positive cell bodies in cortical Layer IV in 12-month-old 5XFAD mice ([@bibr13-1759091420925356]). The observed significantly reduced number of both CR- and PV-positive cells in the hippocampus of 5XFAD mice is in line with results from other AD transgenic mouse models harboring substantial amyloidosis. In homozygous APP/PS1ΔEx9 mice, decreased numbers of CR-, PV-, somatostatin-, or calbindin-positive interneurons have been described in the piriform and lateral entorhinal cortices in an age-dependent manner ([@bibr45-1759091420925356]). In APP~751SL~/PS1~M146L~ mice, a prominent decrease of CR-positive interneurons in CA1 and C2/3 hippocampal subfields has been reported already at 4 months of age ([@bibr4-1759091420925356]). Other studies have shown reductions in the numbers of interneurons expressing calcium-binding proteins such as CR or PV in the hippocampus of several AD mouse models, albeit at various ages and to a variable degree. APP~695swe~/PS1~A246E~ mice at 14 months of age showed a significant loss of both CR- and PV-positive cells in the DG with most prominent reductions in the polymorphic layer ([@bibr41-1759091420925356]). In 6-month-old TgCRND8 mice, somatostatin-, neuropeptide Y (NPY)-, and PV-positive were quantified, demonstrating a loss of mainly neuropeptide Y-positive cells in a variety of hippocampal subregions, with PV neurons being only significantly reduced in the stratum oriens of CA3 ([@bibr1-1759091420925356]). On the other hand, significant reductions in PV-positive cells were reported in the CA1/2 layer and subiculum in the same mouse line already at 1 month of age, a time point prior to amyloid plaque deposition ([@bibr28-1759091420925356]). 3xTg mice at 18 months of age showed a decrease of CR- and PV-positive cells in the CA1 layer of ∼33% and ∼52%, respectively ([@bibr58-1759091420925356]), which is in the range observed in the current study (∼40% for both CR and PV in the CA1). Neuroimaging studies provided evidence for a 10% decrease in hippocampal volume in 5XFAD mice compared with WT at 13 months of age ([@bibr27-1759091420925356]). However, the observed reduction of CR- and PV-positive neuron numbers of ∼30% for CR- and more than 40% for PV-positive cells suggests that volume loss alone is not sufficient to explain this observation. [@bibr51-1759091420925356] demonstrated significant reductions of PV- and CR-positive neurons in CA1/2 and DG in aged APP/PS1KI mice, an aggressive model that has been shown to harbor an ∼50% loss of CA1 neurons and robust amyloid plaque pathology in brain regions such as cortex and hippocampus ([@bibr7-1759091420925356]). Interestingly, no change in PV- and CR-positive neurons in Layers V and VI of the frontal cortex was detected in the latter model, although massive Thioflavin S-positive amyloid deposits were present, and pyramidal neurons were significantly reduced (\>30%) in this cortical area ([@bibr25-1759091420925356]).

It has been suggested that CR- and PV-containing interneurons, due to their abilities to effectively synchronize dendritic inhibitory interneurons and mediate lateral inhibition, play important roles in the hippocampal inhibitory network ([@bibr52-1759091420925356]; [@bibr12-1759091420925356]). An increased seizure risk has been reported in people with mild-to-moderate AD ([@bibr3-1759091420925356]), with an even higher incidence of epileptic activity in pedigrees carrying autosomal-dominant mutations ([@bibr37-1759091420925356]). Concerning this aspect, it is interesting that deficits in the levels of the voltage-gated sodium channel subunit Nav1.1, which is predominantly present in PV-expressing interneurons, have been linked to altered network activity and cognitive dysfunction in AD transgenic mice ([@bibr54-1759091420925356]) but could be modulated by Nav1.1-overexpressing interneuron transplants ([@bibr30-1759091420925356]). Recent data indicate that treatment approaches aiming at preventing PV interneuron hyperexcitability might have long-term beneficial effects on memory and hippocampal network activity and might even result in reduced Aβ plaque deposition ([@bibr17-1759091420925356]). We observed significantly reduced numbers of CR- and PV-positive cells in the hippocampus of plaque-bearing 5XFAD mice; however, no significant alterations compared with WT were measured in the Tg4-42 mouse model. While no data on epileptic activity are available for the latter model, nonconvulsive seizures and reduced main theta frequencies have been reported in aged 5XFAD mice using simultaneous video-electroencephalogram monitoring ([@bibr36-1759091420925356]; [@bibr50-1759091420925356]). In addition, electroencephalogram recordings in 6-month-old male 5XFAD mice revealed a decrease of delta, theta, alpha, beta, and gamma frequency bands and a reduction of rapid eye movement sleep ([@bibr48-1759091420925356]). Epileptic activity was also observed in a fraction of TgCRND8 animals ([@bibr8-1759091420925356]), also showing increased sensitivity to pentylenetetrazole-induced seizures with a more severe seizure type over age-matched littermate controls ([@bibr10-1759091420925356]). In the 3xTg mouse model, presenting with considerable loss of CR- and PV-positive neurons in the hippocampus ([@bibr58-1759091420925356]), audiogenic seizures were elicited in a higher proportion in young presymptomatic mice compared with age-matched controls ([@bibr23-1759091420925356]). In addition, in 8- to 10-month-old 3xTg mice, spike-wave discharges were detected that correlated with impairments in spatial memory. These spike-wave discharges could be suppressed using brivaracetam ([@bibr33-1759091420925356]), an antiepileptic drug that binds synaptic vesicle protein 2A with high affinity ([@bibr15-1759091420925356]). Interestingly, subthreshold stimulation using the kindling model revealed that synaptic vesicle protein 2A expression is specifically elevated in GABAergic interneurons of the DG. This is suggestive of a compensatory response by facilitating inhibitory GABAergic neurotransmission ([@bibr35-1759091420925356]), which might provide a mechanistic link between the loss of interneurons in the aforementioned models including 5XFAD and the observed increase in seizure susceptibility. Elevated comorbidity of epilepsy in AD has been observed, especially in familial AD cases with autosomal-dominant *APP* or *PSEN* mutations ([@bibr37-1759091420925356]; [@bibr32-1759091420925356]), with an increased risk in all age groups compared with the standard population and an up to \>80-fold increase in the youngest group analyzed (age 50--59 years; [@bibr3-1759091420925356]).

The loss of, in particular, PV-positive interneurons could be potentially linked to the loss of other neuron populations such as pyramidal cells, due to missing innervation ([@bibr43-1759091420925356]); however, the repeatedly described massive CA1 pyramidal cell loss of \>50% in aged heterozygous Tg4-42 mice (Supplemental Figure 1; [@bibr5-1759091420925356]; [@bibr19-1759091420925356]) makes such a mechanism unlikely. In contrast, the observed interneuron loss in 5XFAD but not Tg4-42 might support previous observations linking the loss of CR-interneurons to the appearance of extracellular Aβ deposits and the formation of dystrophic neurites ([@bibr4-1759091420925356]). One of the limitations of the current study is a lack of longitudinal data and the small sample size of the 5XFAD group, which precludes to establish clear-cut correlations between interneuron loss and amyloid plaque burden. Another limitation is a lack of information on gender differences, as only female mice have been employed in the current study. It is known that both 5XFAD on a C57Bl6/SJL hybrid background ([@bibr11-1759091420925356]), as well as on a C57Bl6 congenic background, as used in the current study, show gender differences with a more rapid and more abundant amyloid pathology in female mice ([@bibr29-1759091420925356]).

In conclusion, we provide evidence for significant reductions in CR- and PV-positive interneuron populations in the hippocampus of aged 5XFAD but not Tg4-42 mice. Although the latter model harbors extensive loss of CA1 pyramidal neurons, the lack of overt extracellular amyloid plaque pathology in contrast to the 5XFAD model might explain the preservation of these important hippocampal inhibitory cell types.
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